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(54) CLASSIFICATION ADAPTIVE PROCESSING UNIT AND ITS METHOD 

(57)Abstract: 

PURPOSE: To reduce an error of a calculation result even when a word length of 
coefficient data stored in a coefficient ROM is decreased. 

CONSTITUTION: An area division circuit 22 gives an SD picture element whose area 
is divided to a class classification circuit 23 and a pattern of linear or 2-dimension 
level distribution is detected. A class code generating circuit 24 generates a class 
code depending on the pattern, a ROM table 25 reads coefficient data by using the 
class code as an address. A gain correction circuit 26 executes correction so that all 
coefficient data are almost 1.0 and its output is fed to an estimate arithmetic circuit 
28, in which HD data are generated from the SD picture element fed via a delay 
circuit 27 and corrected coefficient data. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the image information inverter which changed the digital image signal into 
the digital image signal with more many pixels An image information division means to 
divide the image information supplied from the outside into two or more blocks which 
consist of two or more image data located in near in between space-time, A class 
detection means to output the class information to which the pattern of level 
distribution of image information is detected for every above-mentioned block divided 
by the above-mentioned image information division means, and the image information 
of the above-mentioned block belongs to it based on the pattern by which detection 
was carried out [ above-mentioned ], It is presumed-type multiplier data which is the 
information for changing the image information supplied from the above-mentioned 
outside into the image information of resolution higher than the image information 
supplied from the above-mentioned outside. A multiplier data storage means for 
multiplier data to be memorized for every above-mentioned class, and to output the 
above-mentioned multiplier data according to the above-mentioned class information 
from the above-mentioned class detection means, The gain of the filter of the above- 
mentioned multiplier data supplied from the above-mentioned multiplier data storage 
means is abbreviation 1.0. A gain amendment means to change so that it may become, 
The class classification adaptation processor characterized by having an image 
transformation means to change and output the image information supplied from the 
above-mentioned outside to the image information of resolution higher than the image 
information supplied from the above-mentioned outside, according to the above- 
mentioned multiplier data with which amendment was performed. 
[Claim 2] In the image information inverter which changed the digital image signal into 
the digital image signal with more many pixels An image information division means to 
divide the image information supplied from the outside into two or more blocks which 



consist of two or more image data located in near in between space-time, A class 
detection means to output the class information to which the pattern of level 
distribution of image information is detected for every above-mentioned block divided 
by the above-mentioned image information division means, and the image information 
of the above-mentioned block belongs to it based on the pattern by which detection 
was carried out [ above-mentioned ], It is presumed-type multiplier data which is the 
information for changing the image information supplied from the above-mentioned 
outside into the image information of resolution higher than the image information 
supplied from the above-mentioned outside. A multiplier data storage means for the 
multiplier data which it normalized to be memorized for every above-mentioned class, 
and to output the above-mentioned multiplier data according to the above-mentioned 
class information from the above-mentioned class detection means, A multiplier 
conversion means to change into above-mentioned presumed-type multiplier data the 
multiplier data by which normalization was carried out [ above-mentioned ], A gain 
amendment means to change so that the gain of the filter of the above-mentioned 
multiplier data supplied from the above-mentioned multiplier conversion means may 
serve as abbreviation 1 .0, The class classification adaptation processor characterized 
by having an image transformation means to change and output the image information 
supplied from the above-mentioned outside to the image information of resolution 
higher than the image information supplied from the above-mentioned outside, 
according to the above-mentioned multiplier data with which amendment was 
performed. 

[Claim 3] In a class classification adaptation processor according to claim 2 the 
above-mentioned multiplier conversion means It consists of a multiplier data decode 
means to perform an ADRC decryption to the above-mentioned multiplier data with 
which ADRC coding was made as normalization. The above-mentioned ADRC coding 
A means to detect the maximum of two or more multiplier data contained in a block, 
and the minimum value of two or more above-mentioned multiplier data, A means to 
detect the dynamic range of the above-mentioned block from the above-mentioned 
maximum and the minimum value, The class classification adaptation processor 
characterized by consisting of a means to form the correction input data corrected so 
that it might have the relative level relation on the basis of the value which specifies 
the above-mentioned dynamic range, and a means to quantize the above-mentioned 
correction input data with the number of bits below the original quantifying bit number. 
[Claim 4] A filter means to decrease the number of pixels of a digital image signal 
using a filter to a digital image signal with more many pixels, An image information 
division means to divide the number of pixels which carried out [ above-mentioned ] 
reduction into two or more blocks which consist of two or more image data located in 
near in between space-time, A class detection means to output the class information 
to which the pattern of level distribution of image information is detected for every 
above-mentioned block divided by the above-mentioned image information division 



means, and the image information of the above-mentioned block belongs to it based 
on the detected above-mentioned pattern, As opposed to the above-mentioned 
multiplier data which generated multiplier data from the digital image signal with more 
pixels than the above, and the digital image signal with which the above-mentioned 
number of pixels decreased, and were generated It consists of a multiplier data- 
processing means which carries out ADRC coding, and memory which normalizes the 
above-mentioned multiplier data and memorizes the multiplier data which it 
normalized according to the above-mentioned class information. The above- 
mentioned ADRC coding A means to detect the maximum of two or more multiplier 
data contained in a block, and the minimum value of two or more above-mentioned 
multiplier data, A means to detect the dynamic range of the above-mentioned block 
from the above-mentioned maximum and the minimum value, The class classification 
adaptation processor characterized by having a means to form the correction input 
data corrected so that it might have the relative level relation on the basis of the 
value which specifies the above-mentioned dynamic range, and a means to quantize 
the above-mentioned correction input data with the number of bits below the original 
quantifying bit number. 

[Claim 5] In the image information conversion approach of having changed the digital 
image signal into the digital image signal with more many pixels The step which divides 
the image information supplied from the outside into two or more blocks which 
consist of two or more image data located in near in between space-time, The step 
which outputs the class information to which the pattern of level distribution of image 
information is detected for every divided above-mentioned block, and the image 
information of the above-mentioned block belongs to it based on the pattern by which 
detection was carried out [ above-mentioned ], It is presumed-type multiplier data 
which is the information for changing the image information supplied from the above- 
mentioned outside into the image information of resolution higher than the image 
information supplied from the above-mentioned outside. The step which multiplier 
data are memorized for every above-mentioned class, and outputs the above- 
mentioned multiplier data according to the above-mentioned class information, The 
gain of the filter of the supplied above-mentioned multiplier data is abbreviation 1 .0. 
The step changed so that it may become, The class classification adaptation art 
characterized by having the step which changes and outputs the image information 
supplied from the above-mentioned outside to the image information of resolution 
higher than the image information supplied from the above-mentioned outside 
according to the above-mentioned multiplier data with which amendment was 
performed. 

[Claim 6] In the image information conversion approach of having changed the digital 
image signal into the digital image signal with more many pixels The step which divides 
the image information supplied from the outside into two or more blocks which 
consist of two or more image data located in near in between space-time, The step 



which outputs the class information to which the pattern of level distribution of image 
information is detected for every divided above-mentioned block, and the image 
information of the above-mentioned block belongs to it based on the pattern by which 
detection was carried out [ above-mentioned ], It is presumed-type multiplier data 
which is the information for changing the image information supplied from the above- 
mentioned outside into the image information of resolution higher than the image 
information supplied from the above-mentioned outside. The step which the multiplier 
data which it normalized are memorized for every above-mentioned class, and outputs 
the above-mentioned multiplier data according to the above-mentioned class 
information, The step which changes into above-mentioned presumed-type multiplier 
data the multiplier data by which normalization was carried out [ above-mentioned ], 
The gain of the filter of the supplied above-mentioned multiplier data is abbreviation 
1 .0. The step changed so that it may become, The class classification adaptation art 
characterized by having an image transformation means to change and output the 
image information supplied from the above-mentioned outside to the image 
information of resolution higher than the image information supplied from the above- 
mentioned outside, according to the above-mentioned multiplier data with which 
amendment was performed. 

[Claim 7] The step which amends the supplied above-mentioned multiplier data in a 
class classification adaptation art according to claim 6 It consists of a step which 
performs an ADRC decryption to the above-mentioned multiplier data with which 
ADRC coding was made as normalization. The above-mentioned ADRC coding The 
step which detects the maximum of two or more multiplier data contained in a block, 
and the minimum value of two or more above-mentioned multiplier data, The step 
which detects the dynamic range of the above-mentioned block from the above- 
mentioned maximum and the minimum value, The step which forms the correction 
input data corrected so that it might have the relative level relation on the basis of 
the value which specifies the above-mentioned dynamic range, The class 
classification adaptation art characterized by consisting of a step which quantizes the 
above-mentioned correction input data with the number of bits below the original 
quantifying bit number. 

[Claim 8] The step which decreases the number of pixels of a digital image signal 
using a filter to a digital image signal with more many pixels, The step which divides 
the number of pixels which carried out [ above-mentioned ] reduction into two or 
more blocks which consist of two or more image data located in near in between 
space-time, The step which outputs the class information to which the pattern of 
level distribution of image information is detected for every divided above-mentioned 
block, and the image information of the above-mentioned block belongs to it based on 
the detected above-mentioned pattern, As opposed to the above-mentioned 
multiplier data which generated multiplier data from the digital image signal with more 
pixels than the above, and the digital image signal with which the above-mentioned 



number of pixels decreased, and were generated It consists of a step which carries 
out ADRC coding, and memory which normalizes the above-mentioned multiplier data 
and memorizes the multiplier data which it normalized according to the above- 
mentioned class information. The above-mentioned ADRC coding The step which 
detects the maximum of two or more multiplier data contained in a block, and the 
minimum value of two or more above-mentioned multiplier data, The step which 
detects the dynamic range of the above-mentioned block from the above-mentioned 
maximum and the minimum value, The step which forms the correction input data 
corrected so that it might have the relative level relation on the basis of the value 
which specifies the above-mentioned dynamic range, The class classification 
adaptation art characterized by having the step which quantizes the above-mentioned 
correction input data with the number of bits below the original quantifying bit number. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] By blocking the pixel between space-time of the data of an 
input, carrying out the class classification of it by a certain technique, making a model 
by linearity linear combination for every class of this, and learning with the least 
square method, this invention obtains multiplier data and relates to the class 
classification adaptation processor and approach of processing using that multiplier 
data. 
[0002] 

[Description of the Prior Art] Conventionally, it applies for the idea of various 
applications, such as an image information inverter from SD (Standerd Definition) to 
HD (High Definition), model coding between space-time, an image quality improvement 
of MUSE, and Y/C separation of a composite signal, as a thing adapting class 
classification adaptation processing. That is, multiplier data are obtained by blocking 
the pixel between the space-time of a certain magnitude, carrying out the class 
classification of this by a certain technique (for example, ADRC (Adaptive Dynamic 
Range Coding)), standing modeling, i.e., a prediction type, by linearity linear 
combination for every class of this, and learning using the least square method etc. 
[0003] The multiplier data computed by study of an above-mentioned procedure are 
stored in multipliers ROM and RAM (a multiplier ROM is called hereafter). In order to 
maintain operation precision, it is required to give the above word length to each 
multiplier data to some extent. In the usual filtering or adaptation processing, this 
multiplier data is 1 set or at most several sets. Therefore, even if it takes the long 



word length of each multiplier data, the magnitude of the multiplier ROM which stores 
multiplier data ends so small that it does not become a problem. 
[0004] However, processing of high performance is realizable, so that there are 
generally many classes to divide in class classification adaptation processing. 
Therefore, in the application which requires the high engine performance, it is 
necessary to divide into many classes. Therefore, the capacity of the multiplier ROM 
which stores multiplier data in that case became big according to the number of 
classes, and had the case where implementation was difficult in hardware, in the form 
as it is. 

[0005] Two approaches can be considered in capacity reduction of this multiplier 
ROM. One is reduction of the number of classes and another is reduction of the word 
lengths of multiplier data. It supposes that others are yielded about the approach of 
reduction of the number of classes, and only reduction of the word lengths of 
multiplier data is considered here. The simplest approach of reduction of the word 
lengths of multiplier data is restricting the word length of each multiplier data short. 
For example, if the multiplier data stored by the n-bit word length from the first are 
made into n/2 bit, magnitude of a multiplier ROM can be set to one half only by it. 
However, when simple deletion of the word length of multiplier data is performed too 
much, there is a problem that count precision deteriorates remarkably. 
[0006] After using ADRC for the one improving method for this and normalizing a 
multiplier, there is a method of storing in a multiplier ROM. Since the word length 
given by using this method can be used effectively, the error of multiplier data itself 
decreases remarkably. However, the problem from which gross errors may occur to 
multiplier data, and the gain of presumed operation expression changes even if some 
word lengths use above-mentioned technique is visually important. Change of this 
gain is described in detail. 

[0007] By blocking the pixel between space-time of the data of an input, carrying out 
the class classification of it by a certain technique, making a model by linearity linear 
combination for every class of this, and learning with the least square method, class 
classification adaptation processing obtains multiplier data, and processes using that 

multiplier data. Specifically, they are the input image level x1, x2 xn. Between the 

output image level y, they are the multiplier data w1 wn for every class. The 

linearity presumption equation of n tap to depend is set up, it is solved by building a 

normal equation, and they are the multiplier data w1 wn. It determines and 

conversion between an input image and an output image is performed using it. 
[0008] 

y=w1 x1+w2 x2+ ... +wn xn (1) 

[0009] Although the sum (w1+w2+ ... +wn) of multiplier data is called the gain of a 
filter in such a linearity presumption type, generally this gain is set in any class, and it 
is 1.0. It becomes a very near value. 

[0010] However, when each multiplier data has an error by word length limit of 



multiplier data etc., the gain of the filter of each class is not necessarily 1.0. A near 
value is not taken, in the usual case, each error adds — having — 1 .0 from — the 
value which was widely different may be taken 

[001 1] since [ for example, ] it is easy — ******** of brightness change — the field 
which is not — setting — gain — 1 .0 from — I think that image transformation was 
performed using the class from which it separated greatly, if it is original, even if it 
carries out image transformation, data should hardly change — although it comes out 
— multiplier data — an error — having — further — gain — 1 .0 from — since 
brightness differs from a subject copy by having separated greatly when data change 
with conversion a lot and the brightness (namely, a chroma, a hue, etc.) of the part 
changes a lot, degradation of the part will be conspicuous. 

[0012] As mentioned above, that the value of the gain of a filter changes a lot might 

draw big degradation visually. 

[0013] 

[Problem(s) to be Solved by the Invention] even if this invention is ****** and 
reduces capacity in class classification adaptation processing in view of an above- 
mentioned trouble, it aims at offer of the multiplier ROM to which degradation of a 
result remains in the minimum. 
[0014] 

[Means for Solving the Problem] In the image information inverter from which 
invention according to claim 1 changed the digital image signal into the digital image 
signal with more many pixels An image information division means to divide the image 
information supplied from the outside into two or more blocks which consist of two or 
more image data located in near in between space-time, A class detection means to 
output the class information to which the pattern of level distribution of image 
information is detected for every block divided by the image information division 
means, and the image information of a block belongs to it based on the detected 
pattern, It is presumed-type multiplier data which is the information for changing the 
image information supplied from the outside into the image information of resolution 
higher than the image information supplied from the outside. A multiplier data storage 
means for multiplier data to be memorized for every class and to output multiplier 
data according to the class information from a class detection means, The gain of the 
filter of the multiplier data supplied from the multiplier data storage means is 
abbreviation 1.0. A gain amendment means to change so that it may become, It is the 
class classification adaptation processor characterized by having an image 
transformation means to change and output the image information supplied from the 
outside to the image information of resolution higher than the image information 
supplied from the outside, according to the multiplier data with which amendment was 
performed. 

[0015] Furthermore, a filter means by which invention according to claim 4 decreases 
the number of pixels of a digital image signal using a filter to a digital image signal with 



more many pixels, An image information division means to divide the number of pixels 
which decreased into two or more blocks which consist of two or more image data 
located in near in between space-time, A class detection means to output the class 
information to which the pattern of level distribution of image information is detected 
for every block divided by the image information division means, and the image 
information of a block belongs to it based on the detected pattern, As opposed to the 
multiplier data which generated multiplier data from the digital image signal with more 
many pixels, and the digital image signal with which the number of pixels decreased, 
and were generated It consists of a multiplier data-processing means which carries 
out ADRC coding, and memory which normalizes multiplier data and memorizes the 
multiplier data which it normalized according to class information. ADRC coding A 
means to detect the maximum of two or more multiplier data contained in a block, and 
the minimum value of two or more multiplier data, A means to detect the dynamic 
range of a block from maximum and the minimum value, It is the class classification 
adaptation processor characterized by having a means to form the correction input 
data corrected so that it might have the relative level relation on the basis of the 
value which specifies a dynamic range, and a means to quantize correction input data 
with the number of bits below the original quantifying bit number. 
[0016] Moreover, invention according to claim 5 sets a digital image signal to the 
image information conversion approach changed into the digital image signal with more 
many pixels. The step which divides the image information supplied from the outside 
into two or more blocks which consist of two or more image data located in near in 
between space-time, The step which outputs the class information to which the 
pattern of level distribution of image information is detected for every divided block, 
and the image information of a block belongs to it based on the detected pattern, It is 
presumed-type multiplier data which is the information for changing the image 
information supplied from the outside into the image information of resolution higher 
than the image information supplied from the outside. The step which multiplier data 
are memorized for every class and outputs multiplier data according to class 
information, The gain of the filter of the supplied multiplier data is abbreviation 1 .0. 
The step changed so that it may become, It is the class classification adaptation art 
characterized by having the step which changes and outputs the image information 
supplied from the outside to the image information of resolution higher than the image 
information supplied from the outside according to the multiplier data with which 
amendment was performed. 

[0017] And the step to which invention according to claim 8 decreases the number of 
pixels of a digital image signal using a filter to a digital image signal with more many 
pixels, The step which divides the number of pixels which decreased into two or more 
blocks which consist of two or more image data located in near in between space- 
time, The step which outputs the class information to which the pattern of level 
distribution of image information is detected for every divided block, and the image 



information of a block belongs to it based on the detected pattern, As opposed to the 
multiplier data which generated multiplier data from the digital image signal with more 
many pixels, and the digital image signal with which the number of pixels decreased, 
and were generated It consists of a step which carries out ADRC coding, and memory 
which normalizes multiplier data and memorizes the multiplier data which it normalized 
according to class information. ADRC coding The step which detects the maximum of 
two or more multiplier data contained in a block, and the minimum value of two or 
more multiplier data, The step which detects the dynamic range of a block from 
maximum and the minimum value, The step which forms the correction input data 
corrected so that it might have the relative level relation on the basis of the value 
which specifies a dynamic range, It is the class classification adaptation art 
characterized by having the step which quantizes correction input data with the 
number of bits below the original quantifying bit number. 
[0018] 

[Function] When performing a presumed operation using the multiplier data which a 
word length limit is carried out and are recorded in the class classification adaptation 
processor and the approach, gain amendment is performed, and gain is abbreviation 
1 .0. By using the multiplier data which changed, the amount of recording information 
raises the precision of a count result, without increasing. 
[0019] 

[Example] Hereafter, it explains, referring to a drawing about the example of the class 
classification adaptation processor of this invention, and an approach. Drawing 1 is a 
block diagram explaining the creation approach of the multiplier data stored in the 
ROM table of this one example, i.e., a picture signal inverter. 
[0020] In order to obtain multiplier data by study, one fourth of SD images of the 
number of pixels of HD image corresponding to HD image already known are 
generated first. It is generated by thinning out, specifically processing the pixel of the 
perpendicular direction of HD data supplied by the ideal filter circuit through an input 
terminal 1 with the perpendicular infanticide filter 2, so that the frequency of the 
perpendicular direction in the field may be set to one half, and thinning out and 
processing the horizontal pixel of HD data with the water Hirama length filter 3 further, 
one fourth of HD images, i.e., SD image, of the number of pixels. 
[0021] The output signal of the water Hirama length filter 3 is supplied to the field 
division circuit 4. Supplied SD picture signal is divided into two or more fields in the 
field division circuit 4. SD picture signal divided into two or more fields is supplied to 
the ADRC coding network 5. 

[0022] By performing an operation which compresses all the data of each field, or 
some data into 2-bit SD data from 8-bit SD data, the ADRC coding network 5 
generates pattern compressed data, and supplies this pattern compressed data to the 
class code generating circuit 6 while it detects the divided pattern of level distribution 
[ be / single dimension-/ it / two-dimensional ] of SD data which is supplied for 



every field. 

[0023] The class code generating circuit 6 determines the class to which the field 
belongs based on the pattern compressed data supplied from the ADRC coding 
network 5, and outputs the class code which shows the class. The class code 
generating circuit 6 outputs a class code to the normal equation adder circuit 8. 
[0024] SD data supplied to the normal-equation adder circuit 8 from the field division 
circuit 4 other than the output data of the class code generating circuit 6 and HD 
data supplied from the water Hirama length filter 3 are inputted. The normal-equation 
adder circuit 8 outputs normal-equation data to the prediction coefficient decision 
circuit 9, after adding a normal equation and completing the input of all training data 
using these data. 

[0025] The prediction coefficient decision circuit 9 sweeps out a normal equation, 
solves it using general matrix solution methods, such as law, and computes a 
prediction coefficient. The prediction coefficient computed by the prediction 
coefficient decision circuit 9 is stored in memory 10 as multiplier data. As this 
memory 10 is shown in drawing 2 , multiplier data are stored for every tap of each 
class, and a multiplier ROM is generated. 

[0026] Then, the multiplier ROM generated by above-mentioned technique is used, 
and the rough configuration of signal processing of the picture signal inverter using 
class classification adaptation processing is actually shown in drawing 3 . SD data are 
supplied from the input terminal shown by 21. The video signal of the image 
information to which this SD data was supplied from the outside, for example, the so- 
called NTSC system, is digitized. SD data supplied from the input terminal 21 are 
supplied to the field division circuit 22. 

[0027] Processing which extracts SD pixel located in near in time [ the field division 
circuit 22 / HD pixel to generate ] and spatially is performed. Two or more SD pixels 
extracted by the field division circuit 22 are supplied to the class classification circuit 
23 and a delay circuit 27. Only time amount required for processing of the class 
classification circuit 23, the class code generating circuit 24, the ROM table 25, and 
the gain amendment circuit 26 delays data, and a delay circuit 27 outputs it to the 
presumed arithmetic circuit 28. 

[0028] The class classification circuit 23 is for detecting the pattern of-like or two- 
dimensional 1 -dimensional level distribution of SD pixel supplied for every field. For 
example, by using ADRC in the class classification circuit 23, if an operation which 
compresses SD pixel of each field into 2-bit SD pixel from 8-bit SD pixel is performed, 
it will be alike, and more, the pattern compressed data in each field is formed, and this 
pattern compressed data is supplied to the class code generating circuit 24. 
[0029] The class code generating circuit 24 detects the class to which the field 
belongs based on the pattern compressed data supplied from the class classification 
circuit 23, and is supplied to the ROM table 25 on which the class code which shows 
the class constitutes a multiplier ROM. This class code shows the read-out address 



from the ROM table 25. 

[0030] The multiplier data for computing HD pixel corresponding to SD pixel by the 
above technique using a linearity presumption type are memorized for every class by 
the ROM table 25. This is the information for changing SD pixel into HD pixel 
corresponding to the so-called specification of Hi-Vision which is the image 
information of resolution higher than this image information by the linearity 
presumption type. The multiplier data of that class are read from the ROM table 25 by 
the address shown in class code, and this multiplier data is supplied to the gain 
amendment circuit 26. 

[0031] Since the multiplier data which the word length limit was carried out and were 
stored are read from a multiplier ROM, the gain of the filter of each class is not 
necessarily 1.0. A near value is not taken. It is as having mentioned above that this 
induces degradation of an resolution picture. So, that fault is compensated with this 
example by performing gain amendment of each class. The rough structure of the 
ROM table 25 and the gain amendment circuit 26 is shown in drawing 4 . 
[0032] The presumed arithmetic circuit 28 computes HD pixel corresponding to SD 
pixel using the multiplier data supplied from SD pixel supplied from the field division 
circuit 22 through a delay circuit 27, and the gain amendment circuit 26. Created HD 
pixel is supplied to the level interpolation filter 30. 

[0033] The level interpolation filter 29 doubles the horizontal number of pixels by 
interpolation processing. The output of the level interpolation filter 29 is outputted 
through an output terminal 30. HD data outputted through this output terminal 30 are 
supplied to for example, HD television receiver, HD video tape recorder equipment, 
etc. 

[0034] Here, the gain amendment circuit 26 is explained using drawing 5 . For example, 
when presumed operation expression is n tap, the output signal from the ROM table 
25 is supplied to the adder circuit 41 in the gain amendment circuit 26 by the signal 

from the class code generating circuit 24. An adder circuit 41 is w1 wn which were 

supplied, n multiplier data are added and the aggregate value a is supplied to the 

correction factor decision circuit 42. 

[0035] 

a=w1+w2+ ... +wn (2) 

[0036] Originally, the gain of this aggregate value a, i.e., a filter, is 1.0. The near value 
should be taken. However, this gain is 1 .0 by word length limit of multiplier data. A 
having mentioned above passage may take the value which was widely different. For 
the correction factor decision circuit 42, the gain of a filter is abbreviation 1 .0. The 
correction factor b which becomes is determined. 
[0037] 
b=1/a (3) 

[0038] The output signal b of the correction factor decision circuit 42, i.e., the 
determined correction factor, is 431 -43n of multipliers. It is sent, and is multiplied by 



each multiplier there, and they are the multipliers 431 -43n. An output value z1, and 

z2 zn It is the multiplier outputted to the presumed arithmetic circuit 28. 

[0039] 

z1 =bw1 z2 =bw2 zn =bwn (4) 

[0040] Here, in order to reduce the capacity of a multiplier ROM, other examples 
which combined normalization of multiplier data to above-mentioned gain amendment 
are shown in drawing 6 . Since other examples are the configurations of having added 
the multiplier coding network 1 1 to one example shown in drawing 1 , they give 
explanation about the multiplier coding network 1 1 here. As mentioned above, in the 
prediction coefficient decision circuit 9, it sweeps out, and using general matrix 
solution methods, such as law, a prediction coefficient is computed and the prediction 
coefficient is supplied to the multiplier coding network 1 1 . 
[0041] In the multiplier coding network 1 1, by encoding ADRC, normalization of 
multiplier data is performed and the prediction coefficient computed by the prediction 
coefficient decision circuit 9 is stored in memory 10. The multiplier data which 
harnessed completely the range of the word length which a data area has are 
generated by performing the normalization of multiplier data using the multiplier 
coding network 1 1 which more specifically consists of ADRC encoding as shown in 
drawing 7 . 

[0042] Here, an example of the more detailed block diagram of the multiplier coding 
network 1 1 and memory 10 is shown in drawing 8 . The control signal according to the 
multiplier data with which the multiplier data supplied are supplied and supplied to the 
tap dividing network 53 through an input terminal 51 from the prediction coefficient 
decision circuit 9 is supplied to the tap dividing network 53 from an input terminal 52. 
In the tap dividing network 53, the multiplier data supplied based on the control signal 
are divided into each tap. The multiplier data divided into each tap are supplied to the 
ADRC encoding circuit 54 through the terminal of each tap. 
[0043] In the ADRC encoding circuit 54, multiplier data are detected for Maximum 
MAX, the minimum value MIN, etc. for every tap, ADRC encoding is performed, and 
memory 10 is supplied. By memory 10, it is stored in a predetermined class and a 
predetermined, predetermined tap according to the control signal from an input 
terminal 52. 

[0044] Namely, ADRC encoding circuit 540 Maximum MAX and the minimum value 
MIN of a tap 0 of each class are then detected, and ADRC encoding is performed. 
Similarly, it is the ADRC encoding circuit 541. Maximum MAX and the minimum value 
MIN of a tap 0 of each class are then detected, and ADRC encoding is performed. In 
this ADRC encoding circuit 54, as the encoded multiplier data are shown in drawing 7 , 
it is stored in each class for every tap, and the minimum value MIN and a dynamic 
range DR are also further stored for every tap. 

[0045] With this example, although the minimum value MIN and a dynamic range DR 
are stored for every tap, Maximum MAX, the minimum value MIN or Maximum MAX, 



and a dynamic range DR are sufficient as the data stored for every tap. Furthermore, 
this stored data is stored by data before being encoded. 

[0046] Since, as for such technique, multiplier data have correlation for every tap, 
efficient quantization is performed. Furthermore, by the tap, since there are what has 
high concentration of the level of multiplier data, and a low thing, the quota number of 
bits when quantizing may be changed. 

[0047] As mentioned above, according to the conventional technique, the prediction 
coefficient computed by the prediction coefficient decision circuit 9 was stored in 
memory 10 as it was. In that case, the word length was restricted by the magnitude of 
memory and it was stored in the form where low order bit data were reduced simply. 
Therefore, when the word length is restricted short, the error of multiplier data 
becomes large and the phenomenon in which count precision deteriorates as a result 
is caused. 

[0048] In other examples, the storing data generation method which harnessed the 
range of a field storable originally completely is held by performing the normalization 
of multiplier data using ADRC. Originally, although ADRC is the accommodative re- 
quantizing method developed for high efficiency coding for VTRs, it is used for the 
normalization for storing data generation here. An ADRC circuit DR(s) the dynamic 
range of multiplier data, and normalizes by dividing equally by the bit length which had 
between the maximum MAX of multiplier data, and the minimum values MIN specified 
by the following formulas (5), having used [ bit length ] the code which stores the data 
level of n and each multiplier data in L and the re-quantization code ROM, i.e., a 
multiplier, for the word length of data who stores as Q, and performing re-quantization. 
It is theoretically the same although it differs from the usual ADRC somewhat, since 
the data to treat are not the natural number but the decimal point data with a sign. 
[0049] 

DR=MAX-MIN Q= [(L-MIN) -2n / DR] (5) 
However, maximum of Q is set to 2n~1 . 

[0050] Here, detection of the maximum MAX of multiplier data and the minimum value 
MIN is performed for every tap. It is because the dynamic range DR can be made 
small in many cases by the multiplier data in the same tap not changing general so a 
lot, even if, as for this, a class changes, but taking Maximum MAX and the minimum 
value MIN within the same tap. Moreover, as mentioned above, the minimum value 
MIN, a dynamic range DR and Maximum MAX, the minimum value MIN or Maximum 
MAX, and a dynamic range DR are stored by the word length before reducing data 
lengths. By using this technique, since data word length can be used as effectively as 
possible, the error of multiplier data can be sharply reduced by word length limit from 
the case where the word lengths are reduced by technique, such as a simple cut-off 
point. Therefore, a final error can also be reduced. 

[0051] Then, the picture signal inverter which used the multiplier ROM generated in 
other examples is shown in drawing 9 . Since this drawing 9 is the configuration of 



having added the multiplier decoder circuit 31 to one example shown in drawing 3 , it 
gives explanation about the multiplier decoder circuit 31 here. As mentioned above, 
the multiplier data of that class are read from the ROM table 25 by the address 
shown in class code, and this multiplier data is supplied to the multiplier decoder 
circuit 31. 

[0052] In the one above-mentioned example, the generated multiplier data were 
stored in the multiplier ROM as it was. Therefore, from the address shown in a class 
code, the multiplier data of the class were read, the multiplier data was sent to the 
presumed arithmetic circuit 28, and the operation was carried out in the presumed 
arithmetic circuit 28. However, by such technique, since the data for the word length 
of a multiplier ROM have not used up fully, when the word length of multiplier data is 
shortened, degradation of count precision tends to take place. 
[0053] It is stored in the multiplier ROM of the class classification adaptation 
processor of other examples in the form where multiplier data were encoded by 
ADRC as explained previously. So, in this multiplier decoder circuit 31, ADRC of 
multiplier data is decrypted by the following formulas (6) using the multiplier data Q 
which were stored in the ROM table 25, for example, minimum-value-MIN(ed), and 
dynamic-range-DR(ed), and were encoded. 
[0054] 

L= [Q-DR/2n+MIN+0.5] (6) 

[0055] In the multiplier decoder circuit 26, the generated decode value L is supplied 
to the gain amendment circuit 26. The multiplier data from the ROM table 25 are 
supplied to the latter presumed arithmetic circuit 28, after gain amendment which was 
mentioned above is made in the gain amendment circuit 26 through the multiplier 
decoder circuit 31 which consists of ADRC decoding for every tap, as shown in 
drawing 10 . 
[0056] 

[Effect of the Invention] If it depends on this invention, generation of a multiplier ROM 
will be performed as usual, a gain amendment circuit is used only at the time of use of 
a multiplier ROM, and it is abbreviation 1.0 about the gain of a filter. By amending, the 
error of multiplier data by word length limit and precision degradation of the count 
result by it can be pressed down. 

[0057] Moreover, if it depends on this invention, it is possible to mitigate degradation 
of the further count precision by using together the method and gain amendment of 
normalizing multiplier data using ADRC and storing a multiplier. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is one example at the time of study of the image information inverter 
concerning this invention. 

[Drawing 2] It is the block diagram showing an example of the multiplier ROM 
generate time concerning this invention. 

[Drawing 3] It is one example of the image information inverter concerning this 
invention. 

[Drawing 4] It is the block diagram showing an example at the time of the multiplier 
ROM use concerning this invention. 

[Drawing 5] It is one example of the gain amendment circuit of this invention. 
[Drawing 6] They are other examples at the time of study of the image information 
inverter concerning this invention. 

[Drawing 7] It is the block diagram showing an example of the multiplier ROM 
generate time concerning this invention. 

[Drawing 8] It is the block diagram showing one example of multiplier coding 
concerning this invention. 

[Drawing 9] They are other examples of the image information inverter concerning 
this invention. 

[Drawing 10] It is the block diagram showing an example at the time of the multiplier 
ROM use concerning this invention. 
[Description of Notations] 

22 Field Division Circuit 

23 Class Classification Circuit 

24 Class Code Generating Circuit 

25 ROM Table 

26 Gain Amendment Circuit 

28 Presumed Arithmetic Circuit 

29 Level Interpolation Filter 
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SD7 ? -^6^5 2t:7 h©SDr— S'lEEIS'r*«fc5& 



(6) 



^M¥8-307836 



•JMISfT 3 E £ IC * y / \°7 - VMr- * U C 

r*. 

[0 0 2 3] 73X3-K8£0SS6te, ADRCJM 
{b0SS 5 frSflttft* ->E«St— > 

£0»6tt, 73X3- F£IE8:fr«j«l0i&8 left 

TjTSo 

[0 0 2 4] iEa7»a&Dft0»8lCB, 73X3- K 
fglfelHlS&ecoaj;^— JtOftelc, fi!tt#8'J<b0&4J:y 
ttlMrftfcSDT*-*. *¥IBll*7-f;b*3«fcyfltt6 
StlfcHDx-^tfAfcStl*. E9l*SiCiHlWai&8 
14, Cti6fl)r->*11^ IEa35rSa®liOJt*fT 

[0 0 2 5] ?»ff»%£089& iE^SiC^ffl* 

/'cTifilRU, fflSr-^tLT^i'J 1 0 (cfS*rt*ri 
So CW^^y 1 Otts H2lCg*rJ:51C, &73x<rj 

tlSo 

[0026] «t>T. ±se©#iS(c*yftjji*nfcfl» 

2 1 T»!j*TA*J«|?frS, SDr-4rfl5flae*ti« 0 C 
CDSDf-*tt, ttWtfSfltfcStlfclfflWIfflk flftli 

ivb** nts c*5&o«wm*tf s;*/Mb*ft/t 

A7J«?2 1 *6fl»*ft«:SDr-* 
W\ ««»Wfb0tt2 2fCflttS**l*. 
[0 0 2 7] flUf*HMfl:Bft2 2l& £jSr«HDPIX 
©«Btt» SVWlciff«lcffiHT*SDMR*ttflT* 

«ra*ff3. ««»wfb0»2 2ic*y«naa;tifca» 

©SDB*tf^5X»«0B2 3fc«fcU : a®0»2 7\Z 
«*S*tl5o i!i£0S&2 7te, 73X#S0S&2 3, 7 
3X3-K«£0»2 4» ROMx-7/b2 5£J:W 

[0 0 2 8] 73X#80SS2 3l;J:, ffiHSlCft&tft 
5 S D»RQ 1 *7EW*«^(4 2 *7Ett* l^l/SMS© 
/^-V*ttffl-r*fc46fl!>t.<D?»*. fi!l?ttf, ADR 
C*73X#S0tt2 3?ffll''*C£fc«fcy» swao 
SDWR«fliiltf8tfy KDSDBJ|5frS2lfy h©S 
DB*lcE«r*J:3fc3l»*fT3fcU:J:y* 

wty-yEM 1 ?—. **m&Ls c<Diw-yE&T- 

a=wi +W2 + • • • +w n 
[0 0 3 6] JKTjfiQJUIa, f &*>5 7-f/l/*© 

6, ^x-*<OH«IMHlcJ:yc©y*Vff1.0 £fr 



7*73x3- Kf8*0»2 4ic«aer*. 

[0 0 2 9] 73X3-K££0»2 4te> 73X#« 

0K2 sfrSWestii/W-VEarx-- 5Uc£^ 
Tv *«>«ia4i««f*^5X*«fflU *£>73X£;fx 
f75X=I-K^aR0M©«fi8SftrR0M7 : -7 
/^s^ttfcSti*. C©73X3-Ris ROMx- 
7112 5^60R*aiL3*KUX*Srt)a)tfl:9T^ 

[0 0 3 0] R0Mr-7;l/2 5lC«, ±3i<rjJ;9&? 
SKJ:y\ WBitS3*ffl^TSDII»cW*Sr«HD 

tiTV*. Ctitt. «BaB£3fcJ:ySDBJ|Mr» £<D 

■«iwij:yti)iBtN«s««©mwwn*«*. cb** 
/ ^ tr-7 3 xDmmz-gWLLtcH Dnxics&rsfctt 

Oii?*8. ROMt 1 -7*;U2 5#SW\ 73X3- 
KT/Tx?*l*7 , KUXH:«J:-3Tx *-<D73X<*)«3&t ; - 
^^Bl^aiStU cro#»x-7li, y^VffiiE0»2 

6tc«$g3-n*o 

[003 1] flWkROM^5»MIHRSf tiTWMfti 
/fcflWx-^tfR^WStlSft^ &73X<D7<fM/7 

7\ C®JttiMTI& §73X©y-f>ffiIE5ff3c:<!: 
JC*y» *<D*j5£1*3o *©ROMx-7M/2 5 £7* 

-r v»iE0K 2 6 (o«snn«tt«ia 4 lasr. 

[0 0 3 2] HE£»Ms]tt2 8(i> »£0B2 7«^L 
Tfl«#*Hb0B2 2fi»6«»**l« S DUlSfcctW 
<f V»jE0tt2 6^5«ttft*n*«»r-**ffl^T» 
S DMJIttcatJES-r* H DB»K«IVU-r«. fMStlfcH 

[0 0 3 3] *¥»iM7<rM/*2 9H\ fflHMQaiCfcy 
*¥Sl&©M«»2«lcr*t,fl!>-r**. 7k 3 HHB7 
<f/U* 2 9 ©ai7Jtt. aJ7j4S?3 0 57>LTtti7J?n 
So CWtiJTjSS? 3 0^9>LTtii7j5-^SHDx— 5i 

[0 0 3 4] CdT\ H5*ffl^Ty-fV*jE0B2 6 
©BtlH*fT3. Jt3£a»atfn*v7T*ofe 
73X3-K5l£0»2 4A^6©«^lC«ty» R 
OMx-7/l/2 5fr6<TJtli7jfl^ ^'f>«liE0tt2 

6<rj^o»pif0K4 1 icw&*n*. unm0s&4 1 « % 

«^*tl/cwi x • • wn OnfflOflWtT-^Wlin 
»*frl\ ^tODPWfil a «4tE«MK9be@K4 2 lc«*& 

rso 

[003 5] 

(2) 



(7) 
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[00 3 7] 

b = 1/a 

[0038] *giE«*;£@84 2©ai*)«^ -rftfc 

5»**ftfc»iE«Rbtts mKii4 3i ~4 3„ KSS 

zi =bwi 
Z2 =bw2 



z n =bw n 

[0040] ect\ vukROMQmm&mxtztttb 

ic s ±SB©y'f>«ElE»LT<l»T-*OiB«{k«i 

*^t>«fcffion«ffii*H6tc^r. c^ftewnss^j 

SB 9 T«» »*ai LSft £«>Htt«ftfT5iJ*(3£*ffl^ 
ESS 1 1 KttlMrft*. 

[0041] tonmk££Isih9 tc j: y 

fllftli* ffiWWfklslttl ItEfcl^T, 0J*tfADRC 

©ff^k^fi^cifcjjyflWt^-^flDiBDifttffTto 

+l. 0fc«MA<!fti«. £»JMtttlCl& H7K 

St" cfc 5 It A D R C x y n - F ft 6 ft SflHfiWSF^KklaliS 
i i *jB^T«ttT-*«jE»Hb*fT3 c tic * y x- 

[0 0 4 2] ZZT\ «tt«F^k0»1 i fc^y 1 o 
<DJ: yi¥«Bft^n *HW>— M*H 8 icijiT. WBfftt 
>*£[s]8 9 Sttfc* ft*fl*T- * ATJi*? 5 ! £ 
ft LT^7#M@» 5 3^086**1, tft*S£ftS«» 
SHC*SCfc3V hn-;m*tfA2HI? 5 2frS* 

•y 7»syiHiB 5 3 ^mti *i*o * ■> 7nmmi& 5 3 T* 

-y 7te#l!l*ft*. -y 7lc»fJ?tifc# 
»7-$li, *ft?ft<D*-y7<*)Sir?£ftLTADRC 

XVU- 4^«a&*n«. 

[0 0 4 3] ADRCX>n-KlHlB5 4tCfc^T. % 
®LT-$ft&* -y 7*lC»*fflM A X&£t«'hflM I 
N ft UiS *U A D R C X V 3 - Ktffjfcft* * 'J 
1 1 OT'tt, A*j4irF5 2fr5 

[0 0 4 4] -Tftto-Gx ADRCX>U-Klsl8&5 4o 
TH\ -y 70 M A X Jtfft/jNfB 

M I Ntf«HJ*tl, ADRCXVa-Ktftrtaft*. IQ 
«HC, ADRCXV3-K0B541 #*5X© 
*y^O<0«*«MAXfe«fet»'hfflM I Ntffciti* 
ft, ADRCXVU-KiWffcft*. CCADRCXV 
DR=MAX— M I N 
Q= [ (L-M IN) • 2n /DR) 



(3) 

3i~4 3 n ©ai73fiizi x Z2 . • • •» z n jWH£ 
[0039] 



(4) 

□ -KIUHI5 4lcfe^T» xya-KtfftMMSr— 5* 
ft. J6K*'JMIM I NtSf-f^Sy^UVVDRti* 
[0 0 4 5] Cfl)-ffi|?tt» B/JiflM I N£$f-f*3y 
lCtttt*ft*x-r »*«MAX£«/MIM I Ng; 

fctt«*«M A x t V<< i- 5 -y * U v 3> D R ?*> St\ 
*SK» E0ttH*ftfcT-*tt» xva-KtfftSM 
©x-Sir*ftW?ft*, 
[0 0 4 6] CO*5ft#S6ttv ttttT-*tf*y7« 

[0047] ±aLftj:3tcee*o#aicj:5t» 

ttft»£l°l»9 lc J: y WtiSftfc* Hfftttt, * 

1 ofcttasftz^fc. *<o»£» **y©*s 

«*ftfe»rt«**ftTt^. ^0/c:46, B»tf«l<*J 

pg?ft/c«^ ^»r ; -^rogsM6^<fty, &m 

lcitlWJtfl««fbr*S»*3l*iBcr. 

[0 0 4 8] COflbOntfllC^T. ADRC^ffllN 
T^ISx - * OJEMitZfi oZtlz&J *3RttttT# 5 

•5o *3fe ADRCli, VTR[P)ttS^^bffllCl 

wsftfcajBttwa^ka?**^ tsjrtx 

-*£rt0fca&©jE«<klCttfl!LTl,**. ADRC0B 
tt» fiMST-^O^'T^-5'yf l^V-^DR, ftiirt-rs 

HS^bP- K-rftt>-6«»ROMtCtttt-r*l]- K* 
QtLTJ-XTWiC (5) lC*yfl»T— »OS*flMA 
XtB'jNfiM I Nt©M*»3£*ftfctf'y hfiT-^tc 

»WLTS»?fk*ff3ctKj:y» jE«fb*mfer 

-*?**fciMMi© A D R C itt^JlftoTl^fl 5 
[0049] 



(5) 



(8) 
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[0 0 5 0] Z.ZLT\ %WLT— SK^ft^liMAXJJit? 

flMAX££tfft/.MlM I N««EfclCJ:oTs *<Z> 

tf*L\&»ST**. ±iBLfc*3te«'JMiM I N 

i^tS'^l/^'DR, B*flMAX£B'.MlMI 
N $ 5 Wi**fiIM A X t ¥ 4 1 =. v *? [y y 9 J D R it. 

<t ^atj *5©-piiu« aew y ^<7)#?£i;: j: y ba&irib 
l/c«£J: y, RAtunic j: yfl»T-*o»»«*« 

s-rcttf-p**. 

[oo5i] «^t. fft<o*««(=*i^TS»a*nfcfl{ 

»R0M«flMLfeWIMiM»««*H9JCwr. C 
©El 9 B 3 ICS Lfc-*»«(Ctt LT«W»0tt 

3 1 «»ix.fc*iBTft«fc& «aa^ia» 

3 1KBT *KW*fr5. ±3iLftJ:-?l!:, ROMf- 

L= CQ • DR/21 +M I N + 0. 
[0 0 5 5] ffftflreBB2 6(C&^T< £«*ftfc« 
*«LH\ y-f>»iE0»2 6lC«aft*n*. ROM7 
-y;l/2 5^6©fla»x-*tt» Hi 0lc,^-r<fc5lc, 
*'y7*lCADRCra-KfrSa*«W»0tt3 1 
fcrtLT* *-rv*EBK2 6lCj5t*T» ±SBLfc*^ 

[00 5 6] 

tt» (S6*i:BI*tCffL\ «RROM««PttM!>*$ , -r 

So 

[0 0 5 7] *fc % COBntCtttltf. ADRC*Bl* 
Tffiftr - * «!> jESM b*ff l****IM" * £ ^ o 15% 

tv4vw£&mt%z.tt. «*rs**tttwiw©« 

l® 1 ] ca£B(ctt£Bft1fftt£a£B«>¥SB$(D- 

xbm?««. 

[B2] c©Bwic«*flWROM4jae©HW*s-r 



[0 0 5 2] ±a©-*»«?»» «ttROMfcW\ 4 

aw&T-*imfraitis *<D9m : r-intm%.%i* 

BB2 8li£C6tU B£BllBB2 8|C&l*T % »Stf 

»ROMOB«SW)7 r -*fl«7;WC«^«WlT^ftl'»fc 
46, fl«T-*<DB**^Lfc£*fcf1im«0M: 

[0053] »ajttM«>?7*4HKffi&NuiitB0>ft 

RROMfcttftlCKBLfcJ:9lCfl«T-*tfADRC 

<D#a«^0K3 1 ROMx-7/1/2 5(CfflMS 
*lT^*» «Jltf»'J»filM I Ns VJi-SytlsyVD 

(6) lC«fcy#»x—?roADRC0^1b=&?Tdo 
[0054] 

5] (6) 

[b 3 ] z(owmcmw®ft®m%i%im<D-mmmT- 

[B 5 ] C©»Wfl!>y-f V*EHtt©-J*Mfl?S*. 

[B6] z.<o%mz%zwmmm9&w.<D¥gv$<m 
©bbb?**. 

[B7] C(0BWC«*flWR0MtjaWOHH*S-r 
7ny*BT»*. 

IB si z<owmz%m®ttwto-nmmit7jiT7 

[B9] COB«(Cfll«fl«1llBXlM»«!)WOBBfl 
[B10] CO»l|HC««fla»ROMfiW«<OHW*/T» 
[^^Ot«B^] 

22 BttftnfbBB 

2 3 <7?Zft®®& 

2 4 *5X3-KB£H» 

2 5 ROMf-^b 

2 6 y-fVWEBB 

2 8 Jt£iR*ls]H 

2 9 *¥«B7-f/U* 



(11) 



ft(i¥8-30783 6 



[06] 




(12) 
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